Background: t�� su���cal s��a���y f�� ��� ���a�m�n� �f c�l���c�al canc�� and sync���n�us ��pa��c m��as�as�s ��ma�ns c�n������s�al. many su����ns f�a� anas��m���c l�a�a��and m��as�as�s ��ma�ns c�n������s�al. many su����ns f�a� anas��m���c l�a�a��and m��as�as�s ��ma�ns c�n������s�al. many su����ns f�a� anas��m���c l�a�a��and �s ��ma�ns c�n������s�al. many su����ns f�a� anas��m���c l�a�a��and s��ma�ns c�n������s�al. many su����ns f�a� anas��m���c l�a�a�� and �n��ap�����n�al absc�ss�sw��n p��f��m�n� a�n�-s��p p��c�du��. t��y p��f��a�w�-s��p p��c�du��w ��� al ���� ��s�c���n 2� �3m �n��s af��� ��s�c���n �f ��� c�l���c�al p��ma�y l�s��n.
InTroDUCTIon
The surgical strategy for the treatment of colorectal cancer and synchronous hepaticm etastases remains metastases remains metastases remains es remains sr emains controversial. Many surgeons fear postoperative postoperative septic complications, such as anastomotic leakage anastomotic leakage and intraperitoneal abscessesw hen performing a when performing a performing a one-step procedure. They prefer atwo-step procedure -step procedure. They prefer atwo-step procedure step procedure. They prefer atwo-step procedure with aliver resection 2to3months after resection of the colorectal primary.T he present study assessed morbidity and mortality in patients who underwent colorectal resection with aprimary anastomosis and asimultaneous hepatectomy for synchronous metastases. es. s.
SUbJECTS AnD METHoDS METHoDS
We Jichi Medical School Hospital and related hospitals. Synchronous liver metastases �ere�e��ne� as those i�enti��e� es �ere�e��ne� as those i�enti��e� s�ere�e��ne� as those i�enti��e� at the time of diagnosis of the colorectal primary lesion. beforeoperation allpatients underwent aphysical e�ami-ll patients underwent aphysical e�ami-nation, measurement of CEA and CA19-9, colonoscopy or barium enema, abdominal imaging with ultrasonography and abdominal computed tomographic �CT�� scanning or abdominal computed tomographic �CT�� scanning or CT�� scanning or MrI, and chest radiography or CT scanning. Liverfunction Liver function was estimated on the basis of biochemical tests and reten-retention of indocyanine green.Hepatic lesions weresimultane-.Hepatic lesions weresimultaneHepatic lesions weresimultaneously resected with primary lesions if patients had no unresectablecolorectal primary lesions or e�trahepatic metastases. Specialattention was paid to data on surgical proceSpecialattention was paid to data on surgical proceSpecialattention was paid to data on surgical procedures and postoperative morbiditya nd mortality,s uch as such as anastomotic leakage an� intra�eritoneal ��ui� collections�� intra�eritoneal ��ui� collections��. The hepatic resections performedare listed in Table 1 . Ma-Major liver resection �as �e��ne� as al obectom�� or greater�� yo rg reater. or greater. Perio�erative mortalit�� �as �e��ne� as �eath �uring the hospital stay or within 30 days after discharge. All patients underwent colonic lavage with polyethylene glycol-electro--electro-electrolyte solution, and resectionsweredone after administration of antibiotics. Am idline incision was used for all operaantibiotics. Am idline incision was used for all operaantibiotics. Am idline incision was used for all opera-.Amidline incision was used for all operaAm idline incision was used for all operations.F irst, colorectal surgeons performed the colorectal resection through al owerm idline incision, anastomoses wered one with the use of ac ircular stapler �1��. After �1��. After .A fter After colorectal resection �ith l��m�ha�enectom�� �as ��nishe�, the resection margins �erec on��rme� to be tumour-free, and the surgical drapes and instruments were changed. The he abdominal incision was e�tended to the �iphoid process.If .If f necessary,the incision was transversally enlarged at aright the incision was transversally enlarged at aright was transversally enlarged at aright at aright angle to the midline incision.Intraoperative ultrasonography .Intraoperative ultrasonography Intraoperative ultrasonography of the liver was performed routinely to detect unsuspected liver metastases. The internal liver architecture�as �e��ne� as described by Couinaud �2��. A� ringle manoeuvrew as uinaud �2��. A� ringle manoeuvrew as inaud �2��. A� ringle manoeuvrew as �2��. A� ringle manoeuvrew as A� ringle manoeuvrew as not used on aroutine basis �3��.�arenchymal dissection was �3��. �arenchymal dissection was .�arenchymal dissection was dissection was was done with the use of Kelly clampsunder ultrasonographic under ultrasonographic under ultrasonographic guidance, leaving the vascular and biliary structures for individual ligation. oozing from the raw surface was treate�b ��s titches an� ��brin tissue a�hesive, in combination with ac ollagen sponge.� athological analyses were �athological analyses were �athological analyses were performed to determine the pathological tumour-node-metastasis��utnam�� stage according to the International Union against Cancer classi��cation�� Statistical anal��ses �ere�one with as tatistical analysisp rogram package �StatView 5.0 software, SAS Institute, Cary,n orth Carolina, USA��. Survival times werecalculated from the date of operation until the date of death. Survival curves weregenerated by the Kaplan-Meier method. . rESULTS �atient and tumour characteristics arelisted in Table  ur characteristicsare listed in Table  rcharacteristics arelisted in Table  2 . no patient received neoadjuvantc hemotherapy. .n op atient received neoadjuvantc hemotherapy. no patient received neoadjuvantc hemotherapy. The results of biochemicalt ests of liver function, including the indocyanine green retention rate at 15 the indocyanine green retention rate at 15 minutes, werew ithin normal limitsi na ll patients.
utes,w erew ithin normal limitsi na ll patients. werew ithin normal limits in all patients. werew ithin normal limits in all patients. Thirty-nine �78%�� of the 50 primary tumours were located in the left side of the colorectum. Median Median dian an operatingt ime was 6.50 hours �range 3.75 to 11.00 50 hours �range 3.75 to 11.00 hours �range 3.75 to 11.00 ours �range 3.75 to 11.00 �range 3.75 to 11.00 range 3.75 to 11.00 3.75 to 11.00 75 to 11.00 11.00 hours��. Median blood loss was 1522 ml �range 288 to ours��. Median blood loss was 1522 ml �range 288 to ��. Median blood loss was 1522 ml �range 288 to dian blood loss was 1522 ml �range 288 to an blood loss was 1522 ml �range 288 to 522 ml �range 288 to ml �range 288 to range 288 to 288 to 88 to 8to to 5650 ml��. Twopatients had clinical anastomotic leakml��. Twopatients had clinical anastomotic leak-��. Twopatients had clinical anastomotic leakTwopatients had clinical anastomotic leakpatients had clinical anastomotic leakagea nd weret reated by ad iverting ileostomy.b oth hada nu neventful recovery.� ostoperative compli�ostoperative complications included pleurale ffusion in 4p atients, ileus in 3, intraperitoneal pelvic abscesses in 1, pneumonia intraperitoneal pelvic abscesses in 1, pneumonia pelvic abscesses in 1, pneumonia abscessesin1,pneumonia in 1, pneumonia in 1, bile leakage in 1, atelectasis in 1, and wound infection in 1. Therew as no perioperative mortality.
Therew as no perioperative mortality. . Median survivaltime was 43 months, and the 5-year survival rate was 38% �Fig.1 ��. �ostoperatively,1 5 patients �35.7%�� received continuous hepatic arterial infusionsof5-��uorouracil��
DISCUSSIon
The present study showed that simultaneous colorectal and hepatic resection can be safely performed as ao ne-ste�� roce�ure�� Our ��n�ings arec onsistent with the results of many clinical studies showing that simultaneous resection can be performed safely in selectedpatients �4-8��. With respect to survival,however,most studies have compared one-step with two- step resection �5, 7-9��. Some studies have reported no difference in survival �5, 8, 9��, whereas others reported that two-step resection results in better survival �10-12��. These studies weresmall, retrospective, and subject to length-time bias and selection bias, potentially resultinginmisleading conclusions as to which procedurei sb etter.I np revious studies of simultaneous colorectal and hepatic resections, 5-year survival rates rangedf rom2 0% to 55%, with am edian survival time of 28 to 40 months �12, 13��. recently,W eber et al have shown that the median survival time and 5-year survival rates of patients undergoing one-stepliver resection were35months and 21%, respectively �8��. They concluded that the characteristics of the primary tumour and the presence of synchronous colorectal and liver metastases had no in��uence on survival after one-ste�resection (8)��Re -cent advances in imaging techniques have permitted the detection of smaller metastases beforeo peration than was formerly possible. Improved surgical techniques now allow safer anatomical liver resection. An important problem is that micrometastatic lesions may remain unresected in patients who undergo synchronous liver resection �14, 15��. �revious studies have shown that after curative liver resection disease recurs in the remnant liver in 41% to 48% of patients �16, 17��. Therefore, from an oncological viewpoint, prevent of intrahepatic micrometastasesi nt he early phase after liver resection is very important. our goodresults for 5-year survival and median survival times as com�are� �ith �revious stu�ies ma�� re��ect differences in postoperative chemotherapy,i.e., continuous hepatic arterial infusion chemotherapy �14, 15��, and anatomical liver resection �18��. Anastomotic leakage is the most feared complication after colorectal resection with aprimary anastomosis and is associated withh igh morbidity and mortality �19��. Hepatic resection has been shown to �19��. Hepatic resection has been shown to .H epatic resection has been shown to increase portalp ressure, with the increase being related to the proportion of liver removed� 20, 21��. �20, 21��. . Theoretically,i ncreased portal pressurem ay induce oedema and impair healing of gastrointestinal anastomoses, and lead to leakage. Astudy by Shinagawa et al showedthat gram-positive cocci werethe most frequently isolated organism in septic foci of patients undergoing isolated hepatectomy �22��. If, however,a �22��. If, however,a If, however,a simultaneousliver and colorectal resection wasmade, enteric bacteria werem oref requently isolated �22��. �22��. . These considerations, together with the fact that infectious complications areserious causes of morbidity and mortality in patients undergoing major hepatic resection, aresome of the reasons why the sursome of the reasons why the surreasons why the surgical strategy for the treatment of colorectal cancer with synchronous hepatic metastases remains controes remains controsremains controversial. noneofthe 42 patients in ourserieshad sub-42 patients in our series had subpatientsinour serieshad subphrenic or subhepatic abscesses. Thus, the present study shows that an aseptichepatic resection can be safely performed simultaneously with as eptic colorectal resection, provided that colon is meticulously lavaged and gloves and instruments are changed between the two operative procedures.T wo Two patients �4.8%�� in the present study had anastomotic 4.8%�� in the present study had anastomotic %�� in the present study had anastomotic leakage. This frequency is comparable to that among patients undergoing only ac olorectal resection with aprimary anastomosis �13,23,24��. both patients with �13,23,24��. both patients with .both patientswith leakage weret reated by at emporary ileostomy,a nd both had an uneventful recovery.
Whether ao ne-step procedurer esults in better long-term outcomes than atwo-step procedureisbeyond the scope of this study.S ome investigations support the hypothesis that perioperative blood transfusion is associated with an increased risk of recurrence of colorectal cancer and death from this ncer and death from this and death from this malignancy �25��, whileothers have shown that trans-�25��, while others have shown that trans-,while others have shown that transfusion requirementsare not an independent prognostic factor for survival �26��. Some studies have shown �26��. Some studies have shown .Some studies have shown that major operative blood loss is related to poorer outcomes after partial hepatectomy for colorectal metastases (��), �hile others have faile� to con��rm such es (��), �hile others have faile� to con��rm such s(��), �hile others have faile� to con��rm such (��), �hile others have faile� to con��rm such ,�hile others have faile�tocon��rm such ar elation �28��. To our knowledge, no study of pa-�28��. To our knowledge,n os tudy of pa-.T oo ur knowledge,n os tudy of pa-,n os tudy of pa-patients undergoing colorectal resection with simultaneous hepatectomy for metastases has linked blood es has linked blood sh as linked blood has linked blood blood loss or transfusion requirements to outcomes. Martin et al have, however,retrospectively shown that blood loss is signi��cantl��higher in �atients receiving at�o--step procedure than in those receiving a one-steppro--step prostep procedure� 7��. The operating time �6.50 vs 3.92 hours�� �7��. The operating time �6.50 vs 3.92 hours�� .T he operating time �6.50 vs 3.92 hours�� 0v s3 .92 hours�� vs 3.92 hours�� 92 hours�� hours�� ours�� rs�� s�� �� and the amount of bleeding �1522 vs. 550 ml�� were 522 vs. 550 ml�� were vs. 550 ml�� were 550 ml�� were ml��w ere higher in our study than in the study by Martin et al �7��. Longer operating time and ah igher amount of .L onger operatingt ime and ah igher amount of bleeding areprobably related to the facts that agreater proportion of liver resectionsi no ur study were anatomical and agreater proportion of colorectal reand agreater proportion of colorectal resections wereleft-sided or involved the rectum. Martin et al concluded that simultaneouscolon and liver resection is as afe an�e f��cient �roce�uref or the treatmentofpatients with colorectal cancer and synchronous liver metastases. It can also be assumed that es. It can also be assumed that s. It can also be assumed that al ower number of operationsi sp referable from an oncological viewpoint.
In conclusion, simultaneous colorectal and liver resections should be considered in selectedp atients with colorectal cancer and synchronous hepatic mecancer and synchronous hepatic meand synchronous hepatic metastases. This procedurec an be safely performed in es. This procedurec an be safely performed in s. This procedurec an be safely performed in patients who areo therwise in goodg eneral condition. 
